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(57) Abstract: A water purification component, which may be integrated in a medicament production plant and/or a blood treatment
system, removes chloramine and other chlorine compounds and deionizes water. The deionization is selected to be effective for
providing product water whose resistivity is sufficiently high to allow chloramine to be detected in the product water if the

o chloramine removal filtration fails. This allows a chloramine removal filter to be changed based on a predicted exhaustion schedule

W

with the safety of automatic chloramine breakthrough provided.
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Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. [:I Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

g(!]agims 28-31, 33-37, 42-48, 54, 59-61, 63-66, 71-73, 75-79, 101, 121-122, 137-143, 156-166, 171-177, 183, 188, 192, 194-197, and
-212

3. KNl Claims Nos.: -***-Please See Directly Above-***-
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group {: Claims 1-15, 32, 80-100, 102-120, and 123-128 are directed toward a fluid processing system and methods utilizing
deionization filter that produces deionized water, for use dialysis treatment, with a resistivity of more than 5 megohm-cm.

Group II: Claims 16-27, 38-41, 49-53, 55-58, 62, 67-70, 74, 129-136, 144-155, 167-170, 178-182, 184-187, 189-191, 193, and 198-208
are directed toward another fluid processing system and methods utilizing a resistivity testing element and a controller to signal a water
quality error in response to a detected resistivity of more than 2.5 megohm-cm.

-***-Continued Within the Next Supplemental Box-***-

1. I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. & No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-15, 32, 80-100, 102-120, 123-128

Remark on Protest l:l The additionat search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
[:I The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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-***-Continued from Box No. Ill: Observations where unity of invention is lacking-***-

The inventions listed as Groups [-Il do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons: the special technical features of Group |
include a fluid circuit including at least one of a pump and a control valve, the fluid circuit including a replaceable activated carbon filter
module configured to remove chloramine from primary water; the fiuid circuit connecting a primary deionization filter to the activated
carbon filter, the primary deionization filter being configured to remove ions from the water to produce first deionized water with a
resistivity of more than 5 megohm-cm; a first resistivity sensor positioned by the fluid circuit at the outlet of the primary deionization filter
and adapted for indicating a resistivity of the first deionized water to detect exhaustion of said primary deionization filter, the controller
being adapted to generate an exhaustion alarm signal responsively to said resistivity sensor; a secondary deionization filter positioned
by the fluid circuit at the outlet of the resistivity sensor from the first filter to provide a backup in the event of exhaustion of the primary
deionization filter; a second resistivity sensor and a temperature sensaor, positioned by the fluid circuit at the outlet of the secondary
deionization filter and configured to apply signals indicating temperature and resistivity to the controller; the controller storing data for
converting said signals indicating temperature to data indicating a chloramine level; a proportioning system configured to mix the product
water from the fluid circuit with dialysate concentrate to generate dialysate; a medical treatment system connected to said proportioning
system and configured to consume said dialysate in performing a dialysis treatment, which are not present in Group II; the special
technical features of Group 1l include a fluid circuit including a replaceable first filter module configured to remove chloramine from
primary water and a resistivity testing element positioned downstream of the first filter module such that filtered water from the first filter
module is tested thereby to detect for a threshold level of chloramine remaining in the filtered water; the resistivity testing element being
adapted to detect resistivity above 2.5 megohm-cm; the first filter module, or a deionization filter upstream or downstream of the first filter
module, being adapted to increase a resistivity of the filtered water received by the resistivity testing element, to a level higher than a
predefined water quality requirement forming part of a medical treatment standard to which the medical treatment device is subject; the
resistivity testing element being adapted to apply to the controller a resistivity signal indicating a resistivity of the filtered water received
thereby and the controller being configured to control the flow of filtered water responsively to the resistivity signal such that said
controller, in response to a resistivity above a predefined level of more than 2.5 megohm-cm, or a rate of change of a resistivity above a
predefined rate, causes said controller to output a signal indicating a water quality error; the controller further being configured to
determine a time for replacement of said first filter module; to ensure that only a fraction less than 100 percent of a chloramine removal
capacity of the first filter module has been consumed by said time for replacement; and purifying water to produce a product water
meeting a predefined water quality requirement that includes a predefined limit on the amount of a specific dissolved species that is
weakly conductive and a lower limit on the allowed resistivity of said product water due to all dissolved species which are not present in
Group I.

The common technical features of Groups |-l are a fluid processing system adapted for providing purified water for a use in preparing
dialysate and having no more than a predefined level of chloramine: a controller and a fluid circuit for controlling of a product water from
said fluid circuit; the fluid circuit including a replaceable carbon filtter module configured to remove chioramine from primary water; the
fluid circuit connecting a primary deionization filter to the carbon filter; a first resistivity sensor positioned by the fluid circuit at the outlet
of the primary deionization filter and adapted for indicating a resistivity of the first deionized water to detect exhaustion of said primary
deionization filter, the controller being adapted to generate an exhaustion alarm signal responsively to said resistivity sensor; a ]
chloramine detection element; the controller storing data for converting said signals indicating resistivity to data indicating a chloramine
level; the controller further being configured to control the flow of product water responsively to said data indicating a chloramine level,
the control of flow being effective to prevent the flow of product water in the event of a chloramine level higher than said predeﬁned'leyel;
the controller further being configured to generate a signal predicting when said activated carbon filter should be replaced, the prgdlctlng
being responsive to at least one of a lapsed time since the first filter was replaced, a cumulative volume of water processed by said first
filter, a quality of tap water processed thereby; a medical treatment system for use in a dialysis treatment.

-***_Continued Within the Next Supplemental Box-***-
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-Continued from Previous Supplemental Box-***-

These common technical features are disclosed by US 2008/0230450 A1 to Burbank, et al. (hereinafter '‘Burbank') in view of

US 2012/0216605 A1 (SILVERI). Burbank discloses a fiuid processing system adapted for providing purified water for a use in
preparing dialysate (preparation of purified water for various uses including dialysis; abstract; paragraph [0060]; claim 1) and having no
more than a predefined level of chloramine (by oxidizing chloramines and subsequently, as described below, filtering using a deionizing
filter, chloramines can be removed; paragraph [0073}): a controller and a fluid circuit for controlling of a product water from said fluid
circuit (the final conductivity/resistivity sensor/alarm 1025 may control the pump; a controller 1090 (a controller) may be connectable to
the disposable filter module 910 and configured to stop the pump 1020 (a fluid circuit); the trigger resistivity safety level to cut-off the
pump 1020 may be 1 megohm, but may be raised to 2 megohm to allow the use of required temperature compensated resistivity probes
(an FDA & AAMI requirement); this does allow use of low cost in-line resistivity probes in the disposable filter module 910; paragraph
(0082]); the fluid circuit including a replaceable carbon filter module configured to remove chloramine from primary water (the
replaceable (disposable or remanufacturable) filter module 910 contains activated carbon filter 100, which is a well-known adsorption
type filter 5; figure 8a; paragraph [0075)); the fluid circuit connecting a primary deionization filter to the carbon filter (the replaceable
(disposable or remanufacturable) filter module 910 contains a first stage filter 1007 copper-zinc alloy which is used to subject the water
to a reduction/oxidation process to remove ions; followed by activated carbon filter 1005; figure 8a; paragraph [0075]); a first resistivity
sensor positioned by the fluid circuit at the outlet of the primary deionization filter and adapted for indicating a resistivity of the first
deionized water to detect exhaustion of said primary deionization filter (the resistivity probe 1022 can be included within a single
deionizing filter between previous and following deionization stages; paragraph [0075]), the controller being adapted to generate an
exhaustion alarm signal responsively to said resistivity sensor (the resistivity probe 1022 detects ion concentration by contact testing of
the resistivity of the water; a signal is generated to indicate that this will be the last allowed batch before the system will require the
replacement of the replaceable module 810; paragraph [0077]); a contaminate detection element (resistivity sensor 1022 can detect
contaminant breakthrough, where chloramines are a contaminant; paragraphs [007 3], [0079]); the controller storing data for converting
said signals indicating resistivity to data indicating a chloramine level; the controller further being configured to control the flow of product
water responsively to said data indicating a conductivity level, the control of flow being effective to prevent the flow of product water in
the event of a conductivity level higher than said predefined level (a second, final safeguard resistivity or conductivity test is provided
with an audible alarm at 1025 as a back up safety measure; note the final conductivity/resistivity sensor/alarm 1025 may control the
pump; a controller 1090 may be connectable to the disposabie filter module 910 and configured to stop the pump 1020; the trigger
resistivity safety level to cut-off the pump 1020 may be 1 megohm, but may be raised to 2 megohm to allow the use of required
temperature compensated (a temperature sensor) resistivity probes (an FDA & AAMI requirement); this does allow use of low cost in-line
resistivity probes in the disposable filter module 910; paragraph [0077]); the controller further being configured to generate a signal
predicting when said activated carbon filter should be replaced, the predicting being responsive to at least one of a lapsed time since the
first filter was replaced (filter modules may be "stamped" with a permitted time of use after a first use when presumably the seal was first
broken; this may be enforced in the same manner as discussed with reference to attempted reuse of a filter module after breakthrough
was detected; thus, step such an event may be detected at step S60 as well (the controller predicting based on time);, paragraph [0106]),
a cumulative volume of water processed by said first filter, a quality of tap water processed thereby (the resistivity probe 1022 detects
ion concentration by contact testing of the resistivity of the water (the predicting being responsive to a quality of tap water processed
thereby); a signal is generated to indicate that this will be the last aliowed batch before the system will require the replacement of the
replaceable module 910 which includes the activated carbon filter; paragraph [0077]); a medical treatment system for use in a dialysis
treatment (when a prescribed quantity of purified water is added to the batch container, the diluted concentrate may form a medicament
or infusate such as replacement fluid for hemofiltration or a dialysate for hemodialysis; paragraph [0099]). Burbank does not di_sc!qse a
chloramine detection element, including a resistivity sensor; the controller storing data for converting said signals indicating resistivity to
data indicating a chloramine level. Silveri discloses a chloramine detection element (a sensor system that measures at least one
parameter of water, including detection of chioramines; abstract; paragraph {0168]); including a resistivity sensor (the sensor
sequentially measures several water parameters, including conductivity (resistivity); paragraph [0035]); the controller storing data for
converting said signals indicating resistivity to data indicating a chloramine level (if both species are present, then, in an action b]ock
1032, the system quantifies each species according to the ratio of the first output signal to the second output signal; if both species are
not present, the system concludes the method without executing the action block 1032; in certain aspects of the method, the first species
comprises free chlorine and the second species comprises chloramine; and the ratio of the first output signal to the second output S|'gna'|
has a value in a first range when the species in the water comprises free chlorine and has a value in a second range when thg species in
the water comprises chloramine; paragraph [0168]). It would have been obvious to a person of ordinary skill in the art, at the tnmg of the
invention, to have modified the fluid processing system, as previously disclosed by Burbank, in order to have provided a chloramine
detection element, including a resistivity sensor; the controller storing data for converting said signals indicating resistivity to c_lata
indicating a chloramine level, as previously disclosed by Silveri, for the advantage of utilizing the resistivity sensors for detecting
contaminants in the filtration system, including chloramines, to ensure a sufficient water quality for dialysis treatments.

Since the common technical features are previously disclosed by Burbank and Silveri, these common features are not special and so
Groups |-l lack unity.
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